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IN 
OTHER LANDS 
By F. MELVILLE, B.Sc. (Agric), 
Horticultural Adviser 
4—THE UNITED STATES OF AMERICA (continued) 
P E A R S 
COMMERCIAL pear growing was seen only in Washington State where production is in the vicinity of five million bushels or about 12 per cent, of the total fruit 
production of the State. Two-thirds of the pears are Bartletts which are used 
extensively for canning. The other main variety is D'Anjou with lesser quantities of 
Bosc and Winter Nelis all of which are used for the fresh fruit trade. In the last 
six years a serious depletion in tree numbers has occurred due to the inroads of 
Pear Decline a new disease the cause of which at present is unknown. 
This caused a drastic drop in production again. The Max Red strain of Bartlett is 
in the early fifties but with many new not being planted in large quantities, 
plantings taking place and the rather Some growers are making double plantings 
restricted outlets for Bartletts it is felt of Bartlett and Max Red with the object 
that pears could easily be over produced of removing whichever proves the less 
Fig. 29—Visiting citrus orchards In Ventura County with the Farm Adviser 
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Pig. 30—Three-year-old Eureka 
lemons on Sweet Orange stock 
in a Ventura County orchard 
attractive economically later on. The Max 
Red to date has not proved superior to 
Bartlett as a dessert variety although some 
canners seem to prefer it. 
A Stewart strain of Bartlett is now under 
observation. The tree produces wide angle 
crotches and is therefore easier to train 
but in other respects it has normal Bartlett 
characteristics. 
PEAR DECLINE 
Pear Decline was earlier reported in 
Western Canada from whence it has 
spread through Washington and is now 
in Oregon and Northern California. In 
Washington the serious depletion in tree 
numbers and production has promoted a 
detailed investigation of the problem by 
research personnel. 
The condition appears first as a perman-
ent wilting of the foliage in the summer 
followed by stoppage of growth, poor leaf 
colour and size and general decline in tree 
health. The foliage colours early in the 
autumn and subsequent cropping is un-
economic. Sometimes the onset is rapid 
at other times the trouble develops slowly. 
It has been estimated that up to half the 
pear trees in Washington are affected. 
The problem has been investigated from 
numerous angles. The most promising 
lead has come from a study of rootstock 
and scion relationships. It has been noted 
that trees showing decline are usually trees 
on Serotina rootstocks. A study of the 
bud union of these trees shows that a 
blockage of the phloem sieve tubes occurs 
at this point in diseased trees. Tissue 
staining at the union is also usually found 
in affected trees. It is thought that much 
of the trouble has arisen from the large-
scale use of the Serotina or Japanese stock 
in past years. Why the disease should 
suddenly appear on old trees is not known 
but in some respects there is a similarity 
with Tristeza in citrus on sour orange 
stocks. There is as yet no proof of a virus 
factor nor a possible insect vector. 
That the blockage of the conducting 
tissue is a major factor is demonstrated 
on old previously healthy Anjou pear trees 
which as a result of winter injury to the 
trunks were inarched some years ago with 
young trees on Serotina stocks. Inarched 
trees have now declined and the damage 
is often confined to the inarched side 
of the tree. Conversely, a decline tree in-
arched with young trees on common pear 
roots is now showing signs of response to 
the unimpeded sap flow. 
It is thought that the decline has now 
affected most of the trees on Serotina 
stocks and the position is unlikely to 
deteriorate further. Inarching as a con-
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Fig. 31—The University of California Citrus Experiment Station, Riverside 
trol measure on a commercial scale is not 
considered feasible. 
PEAR LEAF SCORCH 
A leaf scorch conditions in Bartletts 
similar to that seen in Western Australian 
orchards was noted in Wenatchee. Known 
as "Transpiration Burn" it is considered 
to be aggravated by mite injury. Although 
at the time the scorching occurs, mites 
may be very scarce or absent it is thought 
that the injury from continual puncturing 
and rasping of the leaf epidermis earlier 
in the season may lead to excessive 
evaporation so that during periods of stress 
the loss of moisture from the leaves ex-
ceeds the rate of incoming sap and the 
tissue collapses. Apart from controlling 
mites it was considered that reducing the 
foliage just prior to the stress period by 
summer pruning could be of benefit. 
DISEASES AND PESTS 
Scab.—Scab is not a problem in Wash-
ington. On the Eastern seaboard pre-
liminary tests have indicated a new 
material Cyprex, which may be superior 
to Captan for scab control. Some phyto-
toxicity, however, may be involved at con-
centrations as low as 1 lb. per 100 gallons. 
Organic mercuries are not used on pears. 
Fire Blight.—This is the most serious 
disease of pears and one for which there 
is no satisfactory control in some years. 
Antibiotics are effective in some instances 
but not satisfactory in all seasons. Recent 
years have proved serious for fire blight. 
Pear breeding work at Beltsville is aimed 
at developing a blight resistant variety. 
One seedling is showing promise in this 
regard. The Bartlett is one of the most 
susceptible blight varieties. 
Pear Psylla.—Psylla has spread widely 
in recent years and is proving one of the 
most difficult pests to deal with. It lives 
and feeds on the leaves and the exudate 
produced by the insect results in dirty 
unattractive fruit. A complete seasonal 
spraying is usually necessary to keep the 
pest in check. 
POLLINATION AND FRUIT SET 
Some benefits accrue from the use of 
Winter NeUs as a pollinator for Bartletts. 
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Pig. 32—Valencia orange trees 
on Troyer Cltrange stock (right) hare at nine years 
made bigger trees with higher 
yields than ten-year-old trees 
on Sweet Orange stock (left) 
The fruit has a thicker neck and soluble 
solids are higher although it ripens quicker. 
Work with hormone sprays at Davis has 
shown that in some years blossom sprays 
of 2,4,5-T.P. have increased setting on 
Bartletts but have sometimes been damag-
ing to Anjou and Winter Nelis. There is 
also some evidence that autumn sprays of 
2,4,5-T.P. can influence fruit set. 
Amid thin has been tried as a thinning 
spray on Bartletts in Washington and on 
Winter Nelis in California. 
BORON SPRAYS 
Boron deficiency in pears has been cor-
rected by autumn sprays. The symptoms 
are delayed foliation and poor growth. 
BULK HANDLING 
Bartlett pears are used largely for can-
ning and interest is being shown in the use 
of bulk bins for the harvesting, transport 
and storage of pears required for this 
purpose. Bins similar to those for apples 
are used viz., 47 in. x 47 in. x 29 in. deep 
(outside measurements) and these are 
picked up at the orchard by straddle truck. 
The pears are stored in the bins and trans-
ported to the factory as required. Pears 
have been hauled up to 180 miles in bulk 
bins and also stored for 90 days prior to 
canning with satisfactory results. Bins are 
cheaper than the equivalent volume in 
lugs and there can be a 30 per cent, sav-
ing in storage space. Bruising has been 
no more prevalent in bins than in lugs. 
PACKING 
Pears for the fresh fruit market, mainly 
Bartletts and Anjous, are still packed in 
wooden boxes either lidded boxes or un-
lidded lugs. Numerous containers are 
permitted but the standard pear box or a 
shallower version as a lug are the common 
ones used. Pears for distant destinations 
are now mostly packed in polythene liners. 
The trade recognises the value of this 
method of packaging and will pay a 
premium. Special one-piece cardboard 
liners are used with the tops cut to con-
form to the contour of the bulge. These 
come to the packer folded with the poly-
thene liner glued inside to facilitate the 
positioning of the liner prior to packing. 
The liners are not sealed but merely folded 
over before lidding. 
Trials with tray pack cartons are in 
progress and it is felt that a change to 
cartons could come within the next year 
or two. It is thought that apple moulded 
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trays will be suitable for pears thereby 
curtailing the number of tray types to be 
stocked by packers. Wrapping may be 
necessary to prevent chafing. 
All pears are washed in Washington as 
for apples and it is usual to use a fungicide 
such as sodium orthophenyl phenate. 
STORAGE 
At least 80 per cent, of the Washington 
pears destined for the fresh fruit trade 
are packed in polythene-lined boxes. The 
Film thickness is 0.0015 inch but permi-
ability to both oxygen and C02 varies con-
siderably with density of the film which 
in turn relates to the method of manufac-
ture. Humidity measurements show that 
99-100 per cent, relative humidity is main-
tained inside the liners. 
Trials carried out some years ago at 
Davis with Bartletts stored under modified 
atmospheres showed that colour retarda-
tion was directly related to the C02 content 
of the atmosphere. Above 5 per cent. C02, 
Fig. 33—A citrus nursery In the Coachella Valley raising over a million Troyer Cltrange seedlings 
original polythene packs were sealed with 
the purpose of increasing storage life. 
However, damage from high levels of COi 
has introduced too great a risk and liners 
are now partially ventilated. One hundred 
and twenty pin-holes per liner are recom-
mended. The liner is folded over before 
lidding and the pressure of the pack is 
relied on to give a partial seal; 5 per cent. 
CO, is considered likely to cause internal 
browning and the degree of ventilation 
aims at not more than 3 per cent. COi. 
internal browning could occur. Dropping 
the oxygen to 2.5 per cent., or 1 per cent, 
also slowed colouring. The best conditions 
for storage were between 5 per cent, and 
10 per cent. COi and 2 per cent. 0». 
Work is still in progress at Davis on 
Bartlett pears for canning, dealing with 
various aspects of maturity, storage and 
ripening. Ninety days is the normal limit 
of storage in air but trials have shown 
this can be greatly Increased with C.A. 
storage. 
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Fig. 34—Troyer Citrange has proved unsatisfactory for Eureka lemons (right) but has been used successfully for 
Lisbons (left) 
C I T R U S 
VISITS to citrus areas were confined to California. The majority of the time was-spent at the Citrus Experiment Station and the University of California Horti-
cultural centre at Los Angeles but short trips were also made to the Coachella 
Valley, Ventura and Tulare counties to see something of commercial fruit growing and 
handling. 
California produces between 50 and 60 
million bushels of citrus fruits which is 
approximately 30 per cent, of the United 
States production. Oranges account for 
more than two-thirds of the Californian 
production and comprise 60 per cent. 
Valencias and 40 per cent. Navels and 
other varieties. California produces most 
of the lemons grown in America but grape-
fruit production is quite small. 
The Riverside area is the old centre of 
the citrus industry in California. Indus-
trialisation is slowly moving in and seems 
likely to finally engulf this fertile belt of 
country but it will remain an important 
centre for many years to come. Production 
is confined mainly to oranges. This area 
and further west was seriously affected by 
Tristeza some years ago and the orchards 
instead of being replanted have gone over 
to industrial use. 
The Coachella Valley in the far south 
of the State is a much newer citrus de-
velopment. It is a desert area with an 
annual rainfall of about four inches. 
Climatically it is suited to the production 
of early fruits. Lemons mature in six 
months and navel oranges are well ahead 
of other parts of California and command 
high prices in the eastern markets. It is 
also an important centre for grapefruit. 
Several large nurserymen are established 
in the Valley and produce vast numbers 
of trees annually. The soil is very sandy 
but, with irrigation, excellent growth Is 
obtained. 
Ventura county is the lemon centre,, 
producing over 40 per cent, of the Call-
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Pig. 35—Allen nucellar Eureka 
lemons (right) nave outgrown 
and outylelded old line 
Eurekas of the same age (left) 
fomian lemons. The largest lemon plant-
ing is in excess of 1,000 acres. This is a 
coastal centre and in the milder climate 
lemons grow remarkably well. Production 
is in excess of five million bushels with 
approximately one-fifth of the area still 
non-bearing. 
Tulare county is situated further north 
and citrus groves are located at the foot-
hills of the Sierra Nevada. This again is 
a new area developed largely by growers 
who due to economic pressure have found 
it necessary to move out of the old recog-
nised citrus regions farther south. Plant-
ings are mainly of oranges and are located 
on more undulating country than many of 
the southern areas. 
There is a definite trend in America 
towards increased consumption of citrus 
juices at the expense of fresh fruit sales. 
Single-strength chilled juice, concentrates 
and frozen concentrates are readily avail-
able at all supermarkets and self-service 
stores and are preferred to the fresh pro-
duct because of ease of serving and uni-
formity of quality. California however, is 
a minor supplier of juices compared with 
Florida and still sends large quantities of 
fresh fruit to eastern American markets. 
Considerable quantities are also exported. 
Orchards vary very much in size. Many 
would average 25-30 acres although some 
large properties go as high as 1,000 acres 
and more. The smaller orchardist relies 
to a large extent on contractors for his 
main operations. Spraying, pruning, cul-
tivating or weed spraying can all be 
arranged through private contractors. 
Picking teams will harvest the fruit which 
is delivered to a central packing shed for 
handling and disposal. Many of the 
smaller orchards have little or no equip-
ment. Larger company orchards on the 
other hand are well equipped with their 
own packing sheds and sometimes juicing 
plants. 
Low profit making co-operative organ-
isations handle a large proportion of the 
fruit and arrange marketing. The fruit is 
handled on a pool basis. Private concerns 
also buy direct from growers. 
ROOTSTOCKS 
Citrus growers in California are very 
rootstock conscious, and radical changes 
are in progress. This has been brought 
about by two factors. Firstly, the serious 
losses caused by the Tristeza virus some 
years ago and also currently in the River-
side area to oranges worked on sour orange 
stocks and secondly the extensive work 
which has been done by the Citrus Experi-
ment Station at Riverside on a wide range 
of stocks. 
Because of the risk of Tristeza, sour 
orange stock is now only planted in isolated 
areas in California although in some parts 
of America it is still widely used. Sweet 
orange is no longer extensively planted on 
account of Phytophthora susceptibility and 
rough lemon has gone out of favour and 
is only used for some lemons. Cleopatra 
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mandarin is being used to a limited extent 
particularly for lemons. 
Much more interest is however being 
taken in Trifoliata stocks and Trifoliata 
hybrids particularly the Troyer citrange. 
The industry is clamouring for trees on 
this stock. This season over half a million 
seedlings or about half the stocks raised 
Fig. 36—Mechanical pruning Is an established practice 
In lemon orchards In parts of California. This hedging 
machine is used to trim the sides of trees once a year 
by one of the largest nurserymen will be 
Troyer and more would be grown if seed 
were available. Troyer seed is bringing 
80 to 100 dollars per quart and in recent 
years has brought as high as 15 cents per 
seed. Growers are paying premium prices 
for trees on this stock usually three to 
four dollars per tree. 
With the exception of Eureka lemons, 
which are subject to bud union crease 
virus disease, all trials with Troyer have 
proved it to be a very satisfactory stock. 
The oldest trees are oranges at 15 years 
of age. Tree growth and cropping has 
proved to be at least 30 per cent, better 
than trees on sweet orange stock and fruit 
quality is very good. As a replant Troyer 
outgrows other stocks due to its greater 
resistance to citrus nematodes and phyto-
phthora and following fumigation gives 
excellent results. 
Troyer is more susceptible to trace 
element deficiency than most stocks and 
also to salinity troubles but less so than 
Trifoliata. It would also appear to have 
inherited the Trifoliata characteristic of 
accentuating rind crinkle in oranges. Butts 
are much less fluted. Troyer is a satisfac-
tory stock for Lisbon lemons but is unsuit-
able for Eureka. All scion material must 
be free from the scaly butt virus. Within 
a decade the stock position in California 
has changed from predominantly sweet 
and sour orange to Troyer citrange and 
Trifoliata. 
Carizzo citrange, a sister to Troyer, also 
looks very good in trials and has special 
value on account of its greater resistance 
to both citrus and burrowing nematodes. 
It is not yet available for commercial 
planting. 
Other promising stocks being tried in 
large scale trials are Citremon for oranges 
and lemons, particularly Eureka, Citromelo, 
Siamelo and Taiwanica for oranges and 
Marcrophylla for lemons. Eureka or Macro-
phylla has out-grown and out-yielded other 
stocks and may prove very useful for 
this purpose. Over 4,000 citrus trees 
mainly oranges, on selected rootstocks were 
planted in trials last season and more than 
7,000 are due to be planted during next 
season. 
Cleopatra mandarin although a good 
stock is being overshadowed by Troyer. 
It is rather more difficult to handle in the 
nursery and also at transplanting but 
nevertheless has proved very satisfactory 
both for oranges and lemons. 
The vigour of the trees on Trifoliata 
stocks varies considerably with the strain 
of Trifoliata used and the stock-scion 
combination. This is well illustrated in 
plantings at Riverside. The Rubidoux 
strain is the one which has been used 
extensively in trials at Riverside and for 
which the most information is available. 
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It produces a well-grown tree but smaller 
than on sweet orange. A wide selection 
of Trifoliata strains is being grown at 
U.C.L.A. for study of growth characteristics. 
Valencias on Citronelle have over 32 
years yielded as well as Valencia on sweet 
orange although quality has been poorer 
though giving a larger tree have failed to 
produce more fruit. Allen and Cascade 
are other important nucellar strains of 
Eureka. 
With the development of improved 
strains of Lisbon lemons such as the Prior, 
which incidentally is not a nucellar, much 
Fig. 37—Recently "hedged" 
lemon trees. Yields are In-
creased and fruit quality Im-
proved 
but Washington Navels on Citronelle pro-
duced much smaller trees and lower yields. 
Valencies on their own roots are equivalent 
to trees propagated on other stocks. 
No control of shell bark in lemons by 
means of rootstock has yet been demon-
strated. The only measure which helps 
alleviate this condition seems to be bud 
height. A trial is in its first year at River-
side evaluating this factor in relation to 
various rootstocks. Budding is at 2, 4, 8 
and 12 inches from ground level. 
NUCELLAR STRAINS 
A trial comparing new line (virus free 
nucellar) Valencias with old line material 
at Riverside is now nine years old. New 
line strains have produced larger trees and 
yielded about twice the amount of fruit. 
Similar trials on commercial orchards are 
also giving good results. Olinda, Cutter, 
Campbell and Frost are some of the strains 
being used. 
Frost Nucellar Eurekas have also out-
grown and out-yielded old line Eurekas. 
Nucellar Lisbons on the other hand al-
more interest has been shown in growing 
Lisbon. Whereas some years ago 80 per 
cent, of plantings were Eurekas, now only 
50 per cent, are Eurekas and the rest 
mainly Lisbons. Strains of Lisbons suitable 
for Troyer or Trifoliata stocks are now 
also available and will further increase 
Lisbons plantings. Frost nucellar is the 
popular choice of Eureka strains but is 
unsuitable for Trifoliata or its hybrids. 
PRUNING 
Citrus trees make vigorous growth in 
California and growers are faced with a 
problem of crowding which limits fruit set 
on the lower parts of the tree and hence 
reduces yields; makes pest and disease 
control difficult and increases harvesting 
costs. For years lemons have been regu-
larly pruned, but this has become too 
costly and time consuming. The answer 
to the problem has been found in mech-
anical pruning by means of hedging and 
topping machines and also pneumatic 
hand pruners. 
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Mechanical pruning is an established 
practice in lemon orchards and is increas-
ing in orange groves. A large section of 
the 60,000 acres of lemons are now 
regularly pruned mechanically each 
year, mainly by contractors. Lemons are 
normally topped twice each year and 
hedged once with some hand work 
occasionally to thin out the heavier wood 
in the centre of the trees. Oranges on the 
other hand are only topped and hedged 
once about every five years with some 
hand work in between. 
The hedging machine consists of a 
vertical bank of 12 circular saws 14 inches 
in diameter, slightly over-lapping and re-
volving at at least 3,000 r.p.m. The power 
is supplied by a 25 h.p. motor the whole 
unit being mounted on a truck or tractor 
trailer. The cost runs about 2,000 dollars 
(£900). Under normal conditions the 
machine can travel at about l i m.p.h. and 
cover J - l i acres per hour. For oranges it 
is usual to hedge two sides one year and 
the other two sides in the next or subse-
quent year. Leraons are hedged both ways 
each year. 
The topping machine is rather more 
complex since it incorporates a hydraulic 
hoist, boom tilting gear and requires more 
power. The boom usually carries seven 
blades each considerably larger than the 
vertical type. The unit is mounted on 
a motor truck or similar conveyance. 
Another type of topping machine consists 
of four circular saws carried at the ends 
of cross arms rotating on a central axis. 
This is built onto a traction unit. A 
machine of this type might run as high 
as $16,000 (£9,000). About one acre can be 
topped per hour. 
Hedging normally consists of cutting a 
laneway six to eight feet wide between 
rows. Topping may be carried out at any 
level but 16 feet is considered convenient 
for mature trees. Usual cuts are up to 
1 in. diameter but heavier cuts can be 
made if necessary. The heavier the cutting 
the slower the speed of travel. Young 
lemon trees may be topped as early as 
four years commencing at a lesser height. 
Costs for hedging run about 17 cents per 
tree. Topping is more variable in price 
and can be more expensive. For lemons 
the annual cost approximates 35 to 40 
dollars per acre as against about 80 dollars 
for hand pruning. 
Hedging and topping may cause a slight 
depression in yield of oranges in the first 
year, although not necessarily so, but in 
subsequent years crops are heavier by as 
much as l i to 2 boxes per tree and fruit 
size and quality is improved. The best 
procedure for oranges appears to be to 
hedge both ways and top over a period of 
one or two years and follow this up with 
some hand thinning. Hand thinning can 
be conveniently carried out with a mech-
anical squirrel and pneumatic shears and 
saw. The squirrel is a three-wheeled 
machine which is readily controlled by the 
operator perched on a hydraulically-
operated platform. With this equipment 
one man can carry out the work of three 
men but it is not considered economical 
for less than 50 acres. 
A four-year lemon pruning trial compar-
ing hand pruning with mechanical prun-
ing showed the latter to be more effective 
and less costly. Yields were greater and 
the total gain per acre from mechanical 
pruning amounted to $207. 
Hand pruning trials carried out over a 
period of six years at Riverside have shown 
the cheapest and most effective way of 
increasing yields of oranges is to open up 
the centre of the tree by removing the 
top, thus letting the light into the tree. 
Skeletonising one quarter of the tree each 
year has also proved effective especially 
for navels. Both these methods eliminate 
any temporary depression of yield. Com-
plete skeletonising proved very effective 
but one whole crop is lost. A general light 
thinning gave the least response, was 
the most expensive and was little better 
than just removing dead wood. 
Pruning either mechanically or by hand 
is only recommended for trees with healthy 
roots. 
FERTILISERS 
Under normal conditions, nitrogen is the 
only major element giving any response 
in tree growth and fruiting and is often 
the only type of fertiliser used. This is 
particularly so where weed-free non-
cultivation is practised. An application of 
2J to 3 lb. of actual nitrogen is considered 
the desirable upper limit to avoid adverse 
effects on fruit quality. A common method 
of applying nitrogen is in the irrigation 
water using Anhydrous ammonia or a con-
centrated solution of ammonium nitrate 
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Facilitates accurate blending. Safflower meal is palatable and provides a useful 
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MATURITY . . . WHEN YOU WANT 
MORE WEIGHT ON LESS FEED, USE 
TM-5* TERRAMYCIN Antibiotic Feed 
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Faster growth and improved feed effici-
ency automatically mean higher profits 
for the farmer and stock are marketed 
earlier, thus reducing the period of risk 
during which profit can turn into loss. 
TM-5 users will find that the proportion 
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reduced and will obtain an equality of 
growth in the flock or herd never ex-
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It all adds up to higher profits, quicker 
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ownership of robust, thriving animals. 
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LYSAGHT SILO 
for easier, year-round 
storage! 
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55007/59. 
Here is a silo that will earn 
money for you all the year 
round. When not being used 
(or bulk grain, it becomes a 
perfect all-purpose storage 
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bulkheads. 
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or urea. Solutions containing 20 per cent. 
N are common. The liquid fertiliser is 
delivered by tankers into farm storage 
tanks from where it can be fed into the 
irrigation line thus entirely eliminating 
the cost of manual handling. 
Time of application has been shown to 
be important. Best cropping has resulted 
from applications prior to blossoming. 
terioration in soil structure and water 
infiltration. The best results as regards 
yields and fruit size were obtained where 
nitrogen was supplied at the rate of 3 lb. 
per tree half from an organic source and 
half from a chemical source with winter 
cover crops. 
For lemons, between 1 lb. and 2 lb. of 
nitrogen per tree is considered adequate. 
Pig. 38—The topping machine 
limits the height of the trees 
and is often used twice yearly 
on lemons 
High nitrogen levels during the early 
growth of the fruit will not improve yield 
but can result in abnormal regreening of 
this fruit during the summer following 
ripening. Nitrogen applied during mid-
summer or later can cause undue coarsen-
ing of the fruit. Nitrogen fertilisers are 
cheap, ammonia costing about 7 cents per 
lb. of nitrogen. Nitrogen as sulphate of 
ammonia costs about 10 cents per lb. 
A long term N.P.K. trial on Washington 
Navel oranges at Riverside has shown no 
response whatever to phosphate. Potash 
Produced no measurable effect on yield, 
although after 20 years some response was 
noted in increased fruit sizes. Nitrogen 
Produced marked responses according to 
the amount of nitrogen applied and also 
the source. Continuous heavy applications 
of nitrate of soda or sulphate of ammonia 
reduced yields in comparison with nitrate 
of lime apparently due partly to a de-
Trace element deficiencies are common 
in many Californian citrus groves. Man-
ganese, zinc, copper and iron are involved. 
With the exception of iron the deficiencies 
are readily corrected with foliage sprays. 
In recent trials, lemons showing severe 
iron chlorosis have responded very well 
to soil application of 50 gms of iron as 
sequestrienne iron 138, a product of the 
Geigy Chemical Co. The material is 
applied in auger holes drilled near the 
base of the tree. Eureka lemons on 
citronelle stocks were less affected by iron 
chlorosis than on sweet orange. Even 
Eucalypts (E. globulus) planted as a wind-
break around one orchard were also show-
ing very definite symptoms. 
IRRIGATION 
Rainfall in the citrus areas of California 
ranges from 4 in. in the desert regions 
to about 16 in. in some coastal districts. 
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Irrigation is therefore essential to the 
growing of citrus and ranges from as little 
as five to six inches on parts of the coast 
to 10 feet in the Coachella Valley. In the 
latter area summer temperatures are very 
high soils are sandy and frequent water-
ing is necessary the year round. Water 
for the Coachella Valley comes more than 
100 miles by irrigation channel from the 
Colorado River. In other areas much water 
is obtained from wells. Furrow irrigation 
is common but sprinklers are also used. 
In one area with heavy clay soils low 
volume sprinklers putting out only about 
3 in. in 24 hours are being used to over-
come the difficulty of slow penetration. It 
is common practice to add gypsum to 
water from the Colorado River. 
Long-term irrigation trials with navel 
oranges have shown reduction in yields 
of up to 30 per cent, under conditions of 
limited irrigation even though tree growth 
and vigour are only slightly affected. 
Current work entails the use of tensio-
meters for maintaining soil moisture levels 
within definite limited ranges. Many 
growers are also using tensiometers as a 
guide to irrigation. Instruments are avail-
able at $10 to $15 each. Some growers are 
constructing their own from purchased 
parts. 
The recommended procedure is to have 
two instruments in at least three sites in 
the orchard. The instruments to be placed 
in— 
(a) the upper feeding root zone; 
(b) at a depth to encompass approxi-
mately 80 per cent, of the roots. 
Early in the season, irrigations are 
gauged on the shallow instruments as most 
of the draw will be from the surface layers. 
A close watch is kept on the deep instru-
ment and when it starts to show a definite 
rise in readings heavier irrigations should 
be applied to replenish moisture losses in 
the deeper zones. 
Tensiometers give a picture of the 
moisture extraction pattern, and thereby 
provide a useful check on irrigation. They 
do not provide an absolute measure of 
soil moisture content. 
HERBICIDES 
Weed oils are being used extensively in 
citrus orchards. They are diesel type oils 
with dlnltro or pentachlorphenol additives. 
Monuron.—Of the chemical herbicides 
used commercially 2,4,D (amine) is being 
used at 12 to 16 oz. per acre as a spray 
to wet the foliage only and monuron at 
2 lb. of commercial formulation (80 per 
cent, active ingredient) per acre as a soil 
sterilant. The latter does not control nut 
grass or Johnson grass. 
Fig. 39—Oranges are only pruned mechanically every 
Ave years. In between, some thinning out Is advisable 
and this is often done with a mechanical "squirrel" 
A number of other chemicals are under 
trial. 
Dalapon.—At 1 lb. per 100 gallons 
applied at three to four week intervals 
three or four times during the summer is 
proving effective. Dalapon can cause in-
Jury to citrus when sprayed on the foliage 
and at 8 lb. per acre it has caused com-
plete fruit drop. 
Amino Triazole.—At 4 to 8 lb. per 100 
gallons applied to wet the foliage is not as 
effective as Dalapon but is safer and has 
been used up to 16 lb. per acre without 
damage. 
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Simazin.—At 2 lb. per acre appears as 
effective as monuron and remains active 
longer. 
None of these three herbicides are as yet 
registered for use on citrus. 
NON-TILLAGE 
There has been a definite trend since 
the war towards weed-free non-tillage 
in Californian citrus groves, controlling 
weeds by oil sprays or herbicides. In 
Ventura it was estimated that 50 per cent, 
of the area is now under non-tillage, the 
rest being divided equally between barley 
and other cover crops and volunteer weeds 
with summer cultivation. The advantages 
of non-tillage have been listed as fol-
lows:— 
(1) Increased water penetration by 
improving tilth of soil. 
(2) Better root growth. The feeder 
roots use the full volume of soil 
and are not cut off by discing. 
(3) Greater accessibility into orchards. 
(4) Conservation of organic matter. 
(5) Less frost hazard. 
(6) Easier rodent control. 
(7) Less erosion. 
It must be remembered that the annual 
rainfall is quite low in many areas, being 
12 inches or less. 
Oil sprays have been most generally used 
and in the initial stages of changing to 
non-tillage frequent sprays are necessary 
to control major weed growth. As the 
bank of weed seeds in the soil is reduced, 
less frequent applications are necessary 
and eventually only spot spraying is re-
quired. Weed control using oil is expensive 
in the initial stages but maintenance costs 
are low. All above-ground weed parts are 
killed but some perennial weeds will 
continue to grow and require constant 
attention. 
More recently monuron has been recom-
mended as an effective and cheaper means 
of destroying weeds. It acts as a soil 
sterilant and when applied at the rate 
of 2 lb. of commercial formulation per acre 
of ground actually treated it remains toxic 
to germinating weed seeds for a period of 
two to eight months. It is gradually broken 
down by bacteria and also lost by leaching. 
It is not effective on established weeds 
and certain weed species develop resistance 
to the chemical soon after germination. 
Some spraying may therefore be necessary 
with oil or another herbicide such as 
dalapon. 
The recommended procedure is to apply 
monuron first in the autumn, follow this 
by a second spray in the early spring and 
probably a third the following autumn. 
Fig- 40—Pumps and irrigation line with fertiliser being fed tnto the water stream from the conical applicator 
seen In the background 
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Fig. 41—Weed-free non-culti-
vation is becoming popular In 
California citrus groves. The 
self-propelled plant Is being 
used to spray weeds in a 
newly-planted orchard 
Further treatment will depend on circum-
stances. 
Comparative cost figures for monuron, 
oil and normal cultivation have been 
quoted as follows:— 
Monuron. Oil. Cultivation. 
1st year $16.20 $60.00 $27.23 
2nd year $14.05 $35.00 $27.23 
Monuron is toxic to citrus at higher 
dosages and care is necessary to ensure 
the chemical is accurately applied. 
NEMATOCIDES AND THE REPLANT 
PROBLEM 
D.D. or Telone are recommended pre-
plant treatments for citrus and their use 
is now commonplace. E.D.B., Nemagon and 
also methyl bromide can cause damage to 
young trees even after normal aeration 
and are not recommended as replant fumi-
gants. Nemagon should not be used on 
trees less than five or six years of age. 
Granges set as replants in old citrus soil 
have made much improved growth after 
D.D. fumigation of the planting holes and 
yielded up to 40 per cent, more fruit. The 
practice being adopted in one large citrus 
orchard is to grow beans for two years 
after removal of the old trees then fumi-
gate with D.D. and grow beans for another 
year before replanting. Young orange 
trees planted under this system were mak-
ing very good growth at 17 months. A 
definite response had also been obtained 
with replant lemons after fumigation. 
Nemagon treatment of existing mature 
orchards has also produced worthwhile 
results. Using from 2£ to 5 gallons of 
actual Nemagon per acre according to soil 
type, a strip 10 to 12 ft. wide between the 
rows is treated 7-8 in. deep. Improvement 
in yield up to 10 per cent, (increase from 
10 to 11 bushels) has resulted after two 
years. It appears that retreatment will be 
necessary possibly after three to four years. 
No attempt is made to treat under the 
trees. With the development of water-
dispersible Nemagon, trials are in progress 
flooding the material on with irrigation 
water. Applications through sprinklers 
and applying to the ground to be washed 
in by sprinkling are also methods being 
tried. The aim is to obtain a uniform 
distribution of the fumigant down to the 
depth of the root zone. Trials are in pro-
gress assessing the combination of soil 
fumigation and pruning. 
No method has been found which will 
completely kill nematodes on tree roots at 
the time of lifting from the nursery-
Insecticides have not generally proved 
effective and hot water treatment although 
good is never 100 per cent. Strict inspec-
tion of all trees sold by nurserymen for 
the presence of nematodes has been 
carried out by the State Department of 
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Journal of Agriculture Vol 1 No 9 1960
Try five minutes with Ferguson System 
JUST FIVE MINUTES AT THE WHEEL OF A 35 PROVES THIS UNIQUE SYSTEM IS TOPS! 
That's all it takes! Just five magic minutes at the wheel 
to know the miracle of Massey-Ferguson 35 tractor 
performance. The first time you handle this 37 H.P. 
Ferguson System tractor you'll know why it's the 
world's most popular tractor. 
Step up to the seat of a Massey-Ferguson 35 and give 
it a go — get it in a tight corner and see how easily 
it handles. Start down a field and drop a plough into 
the ground . . . you'll really see samething. Feel the 
response when you touch the Ferguson System 
hydraulic control lever. You get any adjustment you 
want right at your finger-tips without stopping or 
fiddling about. 
There never was a better rime to trade in your old 
tractor than right now. Call your Mass-'j-Ferguson 
Dealer today. You can judge for yourself on your 
own farm. 
NOW'S TMS TIM* 
t> trait ap to a MASSEYFERCUSON 35 
SPUING IHACIOB 
TR4840 8 
Farm better, live better 
with Massey-Ferguson. 
Pace-setters in power farming. 
MASSEY-FERGUSON 3 5 
AtASSEY-FERGUSON (AUSTRALIA) UMITED, SUNSHINE, VICTORIA. BRANCHES IN A l l CAPI7AI CITIES 
Please mention the "Journal of Agriculture of W.A.." when writing to advertiser! 
Journal of Agriculture Vol 1 No 9 1960
WILCOX MOFFLIN FIELD TESTED PRODUCTS 
FOR THE TREATMENT OF 
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Agriculture over the p^st two seasons and 
many trees have been destroyed. As a 
result most nurserymen now fumigate the 
nurserybeds before planting. 
PHYTOPHTHORA ROOT ROT 
Phytophthora is widespread in the River-
side area and is being given considerable 
attention. Heat sterilisation treatments 
Pummelo. Cleopatra Mandarin is more 
susceptible to P. parasitica and relatively 
resistant to P. citrophthora. 
BREEDING AND IMPROVED STRAINS 
The present breeding programme at 
Riverside is aimed at developing hybrids 
which are acceptable scion types or of 
value as rootstocks. This work is of neces-
Flg. 42—These 17 months old replant orange trees were planted after a spell of three years of growing beans and 
after the soil had been fumigated with D.D. Stack burners for frost control (right) are a common sight In 
Callfornlan orchards. 
for Phytophthora citrophthora consist of 
hot water treatment of the seed at 120 to 
125° F. for five minutes and also immers-
ing the roots of young trees in water at 
118° F. for ten minutes. In the field, 
vapam at the rate of 1 pint per 8 ft. 
diameter basin has been used as a replant 
treatment. Six inches of water are applied 
to ensure adequate soil penetration and 
six weeks is allowed to elapse before plant-
ing. Trials in progress for two years show 
growth of treated trees is much superior. 
The cost of material is about 30 dollars 
per acre. Complete soil treatment would 
run into approximately ten times this 
figure and is not feasible. Vapam and 
also mylone have been applied to the soil 
and watered in by sprinkler. Soil drenches 
of chlorinated water are also being tried 
around permanent trees. 
Various stocks are showing good resist-
ance to both P. citrophthora and P. para-
sitica. These include a number of selec-
tions of Trifoliata, Citranges and Ichang 
sity of a long-term nature and the first 
crosses are only now beginning to fruit. 
Work is also proceeding with nucellar 
types and this at present seems the most 
promising field. 
VniUS INDEXING 
Two main procedures are used at River-
side for indexing citrus material. Firstly 
for local material in connection with the 
"variety improvement programme" index-
ing is aimed at detecting such viruses as 
stubborn disease, exocortis, xyloporosis, 
cachexia, psorosis, vein enation, tristeza, 
seedling yellows and stem pitting. New 
material is continually being indexed and 
a close check is also kept on bud lines 
being used by nurserymen. 
The second procedure deals with over-
seas importations and is far more search-
ing. Basically the aim is to detect any of 
the viruses listed for local material, plus 
such additional viruses as Satsuma Dwarf 
and any other unknown types which may 
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appear. Imported material is first held at 
the U.S.D.A. Quarantine Centre at Glen 
Dale for up to three years before being 
released to Riverside for detailed indexing. 
Both budding and grafting are used in 
transmissions. An interesting development 
was seen at the U.C.L.A. station, where 
cuttings of the test plant and indexing 
variety were bench grafted and the com-
bination then rooted in a cold frame in 
a glasshouse. By this means very quick 
results could be obtained. 
HANDLING AND PACKING 
Only lemons and grapefruit were seen 
in the packing houses. All fruit is washed 
and waxed before despatch to market as 
there is apparently no market for fruit 
direct from the orchard. A typical packing 
house procedure for lemons is as follows:— 
(1) Water wash. 
(2) Detergent soak. 
(3) Water rinse. 
(4) Storage wax plus 2,4-D and a 
mouldicide in some instances. 
(5) Colour sorting. 
(6) Storage. 
(7) Waxing—finish gloss. 
(8) Grading. 
(9) Sizing. 
(10) Carton filling (automatic). 
(11) Vibrator—to settle fruit. 
(12) Check and add diphenyl pad. 
(13) Sealing of carton. 
The storage wax is applied to minimise 
moisture loss. Where storage is not in-
volved, only gloss wax is applied. Colour 
sorting is done by an electronic spectro-
photometer which segregates the lemons 
into five colour groups. This is valuable 
for sorting fruit going into store. 
All citrus fruits are now packed in 
cartons (usually telescopic). The rapid 
place pack is used extensively for oranges 
and grapefruit but lemons are mainly 
volume filled. Automatic devices accurately 
fill each carton to a predetermined count 
then release it on to a conveyor and replace 
it by an empty carton. 
Vibrators are used to settle the fruit. 
Cartons then only need a routine check 
before passing to the sealing machine. 
Paper impregnated with diphenyl is placed 
top and bottom of the pack for mould 
control. 
LEMON STORAGE AND COLOURLNG 
Work at Los Angeles has shown that 
controlled atmosphere storage delays the 
colouring of lemons and storage was in-
creased from 28 weeks to 41 weeks by this 
means. It seems likely that storing in 
sealed polythene possibly with a diphenyl-
impregnated pad may be worth investigat-
ing. 
The colouring of oranges with ethylene 
is common practice. Early navels are 
Fig. 43—Rapid-pack gTapefruit in a four-Ofths bushel 
carton 
easily coloured with as little as 10 ppm 
of the gas. Valencias require rather higher 
dosage up to 50 ppm. Above this concen-
tration there appears to be no increased 
effect although no harm is caused. 
Some oranges are coloured with dye in 
which case this must be stated. 
At Riverside the mouldicide value of 
various ammonium compounds is being 
investigated also sodium dichloroisocyanu-
rate which releases nitrogen trichloride on 
wetting. 
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THE CALUMET 
To the early American pioneers, the symbol of 
peace and friendship was the CALUMET—the name 
given by the French in Canada to the "Peace Pipe" 
of the American Indians. With a bowl of soft red 
stone and a long reed for a stem, the CALUMET 
is usually decorated with eagle quills or hair and 
is smoked on all important and ceremonial occa-
sions. Although its special function was at the 
making of Treaties of Peace, the CALUMET has 
also been smoked between the chiefs of uniting 
tribes in their wars against the early white settlers. 
However, the offering of the CALUMET is a 
supreme proof of hospitality and this significant 
tradition is still practised today. In Australia, 
Elders have for over 120 years, symbolised the 
tradition of service to the man on the land and at 
all times offered specialised assistance in all mat-
ters relating to Stock, Wool, Land. Insurance. 
Merchandise or Travel. 
BECAUSE OF THIS TRADITION OF SERVICE 
YOU CAN ALWAYS RELY ON <£&£& 
M M M nwitton th« Joum»l o» Aarkultur* o( W.A.," wtwn writins to »dv«fti««t 
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15 inch Blse 
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Harris Scarfe & Sandovers Ltd. J. & W. Bateman Ltd. 
Co-operative Wholesale Services Ltd. 
BASF 
RED 
the COMPLETE fertiliser 
Nitrophoska Red is the complete fertiliser, containing 
all the nutrients most important for plant growth — 
nitrogen, phosphoric acid and potash, together with 
trace elements. Each pellet contains a chemically-blended, 
precise balance of the necessary elements. Nitrophoska 
Red is easy to handle, cheap to transport and requires 
little storage space. 
Marketed by 
,&, Henry H. York & Co. Pty. Ltd. 
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